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ABSTRACT Tijuana is situated on the Mexico–USA border adjacent to San Diego, CA,
on a major drug trafficking route. Increased methamphetamine trafficking in recent
years has created a local consumption market. We examined factors associated with
methamphetamine use and routes of administration by gender among injection drug
users (IDUs). From 2006–2007, IDUs ≥18 years old in Tijuana were recruited using
respondent-driven sampling, interviewed, and tested for HIV, syphilis, and TB. Logistic
regression was used to assess associations with methamphetamine use (past 6 months),
stratified by gender. Among 1,056 participants, methamphetamine use was more
commonly reported among females compared to males (80% vs. 68%, pG0.01),
particularly, methamphetamine smoking (57% vs. 34%; pG0.01). Among females (N=
158), being aged >35 years (AOR, 0.2; 95% CI, 0.1–0.6) was associated with
methamphetamine use. Among males (N=898), being aged >35 years (AOR, 0.5; 95%
CI, 0.3–0.6), homeless (AOR, 1.4 (0.9–2.2)), and ever reporting sex with another male
(MSM; AOR, 1.9; 95% CI, 1.4–2.7) were associated with methamphetamine use.
Among males, a history of MSM was associated with injection, while sex trade and >2
casual sex partners were associated with multiple routes of administration. HIV was
higher among both males and females reporting injection as the only route of
methamphetamine administration. Methamphetamine use is highly prevalent among
IDUs in Tijuana, especially among females. Routes of administration differed by gender
and subgroup which has important implications for tailoring harm reduction
interventions and drug abuse treatment.
KEYWORDS Methamphetamine, Injection drug use, Sexual risk, Mexico, Commercial sex
work
INTRODUCTION
Methamphetamine has emerged as a major drug of abuse in the Western and Mid-
Western US states, Western Canada, Southeast Asia, and parts of Western and
Eastern Europe.
1–3 In North America and Europe, methamphetamine use has been
closely associated with unprotected sex and increased risk of HIVand other sexually
transmitted infections (STIs) in men who have sex with men (MSM),
4,5 and
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760increasingly in heterosexual women.
6–8 Among injection drug users (IDUs),
methamphetamine use has been associated with higher levels of needle sharing and
other high-risk injection behaviors.
9,10
Gender differences have been reported in terms of prevalence of substance use,
and motivations for initiation and continued use of various illicit drugs.
11–13
Psychological co-morbidities, childhood abuse, substance use initiation with a sexual
partner, progression to dependence, and treatment responsiveness have been shown
to be higher among females for many substances of abuse, including methamphet-
amine.
11,12,14 Although a recent review concluded that females tend to initiate
substance use later than males, methamphetamine use was an exception, with earlier
initiation among females compared to males.
11 While men tend to have higher
prevalence of substance use, studies from the US have shown comparable prevalence
of methamphetamine use in men and women.
15 Female methamphetamine users
have also been shown to have lower substitution of other substances when
methamphetamine is not available and to have higher levels of dependence
compared to men.
12
Compared to other substances including cocaine, methamphetamine is more
often linked to sexual motivations for use, positive sexual associations (drive,
performance, pleasure), and increased sexual activity, including riskier behaviors
such as increased casual partners and decreased condom use.
6,7,9,12,16,17 In addition
there are a number of studies among MSM populations linking methamphetamine
use to sexual motivations and sexual environments such as bathhouses and circuit
parties.
18–20 Likewise, recent studies have shown that women who have sex with
women (WSW) also report higher prevalence of substance use, including metham-
phetamine.
21–23 While higher sexual risk has been reported among both males and
females, differences in motivations and sexual perceptions have been noted. For
example, several studies have found females more often indicate energy, weight-loss,
and mood as reasons for using methamphetamine.
7,11,12 Psychiatric co-morbidities
are high among methamphetamine users in general; however, depression has been
shown to be especially high among female users, who are also more likely to report
using methamphetamine to cope with mood.
11,24 These motivations for use could be
particularly important to consider among female sex workers (FSW) who may be
more likely to experience depression, to be concerned about weight and to require
energy for work. Sexual motivations for methamphetamine use are also reported
among both male and female users, although typically more so among males.
12 In
one study comparing sexual associations with stimulants, both males and females
indicated increased positive sexual associations with methamphetamine compared to
cocaine; however, an overall higher proportion of males reported sexual effects as
compared to females.
16
The route of drug administration may be linked to the level of dependence, the
context of use and the types and number of illicit substances used. In general, oral,
intranasal, and anal absorption routes of administration are reported more often by
occasional users and tend to result in lower bioavailability and less severe
dependence.
25,26 Injection of methamphetamine has been reported to be associated
with higher levels of dependence; however, more chaotic patterns of use have been
found among methamphetamine smokers.
25,27,28 A study comparing injectors,
smokers, and those who both smoke and inject reported comparable levels of sexual
risk, psychoses and psychological distress, and involvement in drug-related crime;
although those who both smoke and inject tend to exhibit the highest risks.
25 Studies
among IDUs have shown that injection of methamphetamine is associated not only
POLYDRUG USE AMONG IDUS IN TIJUANA, MEXICO 761with increased sexual risk, including higher numbers of partners and increased
involvement in sex trade, but also with increased needle sharing and failure to clean
used needles.
9 Most studies that examine methamphetamine use and its relation to
HIV/STI risk behaviors focus on populations that are primarily stimulant users. To
our knowledge, studies are lacking that examine gender differences in risk behaviors
by route of administration.
Tijuana, situated on the Mexico–USA border adjacent from San Diego, CA, is
on a major drug trafﬁcking route. Since the 1970s, up to 50% of the cocaine coming
from South America has entered the USA through the USA–Mexico land border;
1,29
Mexico also produces 30% of all heroin entering the USA.
30 More recently,
crackdowns on methamphetamine production in the USA have led to increased
demand on Mexican producers, who are now estimated to supply the majority of
methamphetamine distributed in the USA.
29 Increased production of methamphet-
amine in Mexico has led to the emergence of a local methamphetamine consumption
market in Tijuana.
29,31 In a series of in-depth interviews conducted in 2004,
members of our binational research team found evidence to suggest that
methamphetamine had already become a major drug of abuse in Tijuana, and was
emerging as a new drug of abuse among IDUs in Ciudad Juarez.
32
The present analysis sought to assess differences in the demographics and risk
behaviors associated with methamphetamine use among a cohort of IDU in Tijuana,
Mexico, with a high prevalence of poly substance use. We hypothesized that the
prevalence of methamphetamine use would be comparable among male and female
IDU, but that characteristics and risk behaviors associated with speciﬁc routes
administration would differ, reﬂecting particular motivations and contexts of use.
Exploring differences by gender and route of administration could uncover
differences in the context of substance use and sexual risk that may be useful in
planning interventions tailored to the needs of male and female IDUs.
METHODS
Study Population
During 2006–2007, 1,056 IDUs were recruited in Tijuana using respondent-driven
sampling (RDS), as previously described.
33 RDS is a type of snowball sampling
which includes the collection of information about recruitment networks in order to
calculate weights to reduce bias in population estimates which may occur through
oversampling of homogenous networks.
34 A diverse group of 32 seeds, heteroge-
neous by age (median, 38; range, 22–70), gender (20% female), and neighborhood
(60% from areas outside of the Zona Roja, the main area frequented by injectors),
were initially invited to participate and given three coupons to refer peers to the
study. Individuals recruited by the initial seeds were subsequently given coupons to
recruit members of their own social networks. Participants were paid a small
amount (approximately 5 USD) for successful recruitment of eligible members of
their social network. Eligibility criteria included being 18 years of age or older,
injection drug use in the past 6 months (veriﬁed through inspection of stigmata, or
‘track marks’), ability to speak Spanish or English, and having no plans to move
from Tijuana over the next 18 months. Interviews were conducted by indigenous
outreach workers at both a ﬁxed storefront location and at various neighborhood
locations using a modiﬁed mobile recreational vehicle. Participants were reimbursed
the equivalent of 20 USD for their participation in the survey and biological
RUSCH ET AL. 762sampling procedures. The study was approved by the Institutional Review Board of
the University of California, San Diego and the Ethics Board of the Tijuana General
Hospital.
Data Collection
The survey included sociodemographics, questions about the participants’ social and
injection networks, substances used, frequency of use and route of administration
(i.e., smoking, snorting, or injection), sexual behaviors, migration and immigration,
as well as incarceration and institutionalization. Among males, MSM was deﬁned as
ever reporting sexual activity with another male. Sex work was deﬁned as trading
sex for money, drugs, or other goods. Participants were asked a series of questions
about their substance use, with speciﬁc reference to the type of drug and route of
administration. For example, the interviewer would ask if they had “ever smoked
methamphetamine (crystal) by itself?”, followed by a question about their age at
ﬁrst use and the frequency of use in the past 6 months. Participants were asked
separately about injecting methamphetamine by itself and in combination with
cocaine, heroin, or other drugs.
HIV and STI Testing
Participants underwent a blood draw for HIV and syphilis antibody testing. HIV
serostatus was assessed using the Determine Rapid HIV Antibody Test (Abbott
Pharmaceuticals, Boston, MA), with conﬁrmatory testing on all reactive samples
using the HIV-1 enzyme immunoassay and immunoﬂuorescence assay. Both
qualitative and quantitative RPR (Macro-Vue; Becton Dickinson, Cockeysville,
MD) and conﬁrmatory Treponema pallidum particle agglutination (TPPA; Fujirebio,
Wilmington, DE) tests were performed for detection of syphilis antibody.
Conﬁrmatory testing of all specimens was done through the San Diego County
Health Department. Participants with positive test results were referred to free
health care through the Tijuana municipal health clinic.
Statistical Analysis
The main outcome of interest was methamphetamine use in the past 6 months. A
descriptive proﬁle of methamphetamine users was assessed including age, gender,
income, homelessness, involvement in sex trade, number of casual sex partners, and
among men, sexual activity with other men (MSM) and among women, and sexual
activity with other women (WSW). Logistic regression was used to assess factors
independently associated with recent methamphetamine use, stratiﬁed by gender.
RDS-adjusted models were ﬁrst run, using weights calculated from RDSAT
software.
35 These methods have been reported elsewhere.
33 Brieﬂy, individualized
weights are calculated based on the outcome of interest, accounting for non-random
recruitment chains. However, as estimates were not altered in the weighted models,
unweighted models are presented here. Models were adjusted for potential clustering
based on recruiter networks. Variables with a p value G0.10 in univariate models
were assessed in multivariate models and retained in the ﬁnal adjusted model. As
there was an expected association of younger age with methamphetamine use and
the association of age with sexual behaviors, interactions were assessed for age and
number of casual partners, sex trade, and among males, MSM. Finally, exploratory
univariate logistic regression models were used to assess associations of the above
risk variables with speciﬁc routes of methamphetamine administration. Routes of
administration were categorized as mutually exclusive groups reporting injection
POLYDRUG USE AMONG IDUS IN TIJUANA, MEXICO 763only, smoking only, injection and smoking, injection and snorting, smoking and
snorting, and all three routes (injection, smoking, and snorting).
RESULTS
Participants
Among 1,056 participants, 898 (85%) were male and 158 (15%) were female. The
median age was 36 (interquartile range [IQR], 31–42) and over one quarter (28.5%)
were born in Tijuana. Less than half (41.5%) had completed a high school
education and over half (56.5%) had a monthly income of less than 3,500 pesos
(approximately 335 USD). Fourteen percent were homeless, and 36% lived in the
Zona Norte region of the city where the red light district (Zona Roja) is located.
Female IDUs were signiﬁcantly younger than their male counterparts [median age
(IQR), 34 (27, 40) vs. 36 (31, 42), respectively], and were more likely to report
completion of high school (47% vs. 40%; p=0.097). Male IDUs were more likely to
report a monthly income greater than 3,500 pesos (45% vs. 35%; p=0.017) and
were more likely to report being homeless (15% vs. 5%; p=0.001). Male IDU were
less likely to report any sexual activity (28% vs. 58%; pG0.01). By gender, the
proportions reporting speciﬁc partner types were similar (males, 14% regular, 12%
casual; females, 35% regular, 34% casual). Inconsistent condom use with regular
partners was high for both male and female IDUs (91% vs. 83%; p=0.15). With
casual partners, inconsistent condom use was lower; however, males reported higher
risk than females (65% vs. 40%; pG0.01). The baseline HIV prevalence in the cohort
was 4.5% (RDS-adjusted prevalence, 3.0%), with a higher proportion of cases among
female IDU [10.2% vs. 3.5% (RDS adjusted, 5.4% vs. 2.4%); pG0.01]. The overall
syphilis prevalence was 7.2% (RDS-adjusted prevalence, 5.1%), again with a higher
proportion of cases in females [16% vs. 6% (RDS adjusted, 9.2% vs. 4.0%); pG0.01].
Substance Use and Route of Methamphetamine
Administration by Gender
Heroin was the most prevalent substance of abuse reported—89%, 30%, 19%, and
G5% reported more than once daily injection of heroin, heroin mixed with
methamphetamine, methamphetamine, and cocaine, respectively. Of those reporting
any methamphetamine use, 98% also reported heroin use. The median number of
different substances used was two (IQR, 2, 3) and did not differ by gender. While
heroin and methamphetamine were the most common substances reported for daily
use, use of other substances in the past 6 months included marijuana (37%), cocaine
(21%), tranquilizers (15%), barbiturates (2.5%), and others (1.1%).
Figure 1 illustrates the proportion of methamphetamine users overall and by
route of administration comparing male and female IDUs. Females were more likely
than males to report methamphetamine use, and, among users, females were
signiﬁcantly more likely to report smoking, while males were more likely to report
injecting as the sole route of methamphetamine administration. RDS-adjusted
estimates of prevalence of use by gender indicated that these ﬁndings held true after
controlling for the sampling method [prevalence (95% CI), males, 59% (54–65);
females, 75% (57–89)].
Among methamphetamine injectors, nearly 90% also reported injection of
methamphetamine in combination with heroin; however, this proportion was higher
among males compared to females (93% vs. 84%; pG0.01). Injection of
RUSCH ET AL. 764methamphetamine with cocaine was much less prevalent and did not differ by
gender (males vs. females, 2.8% vs. 1.9; p=0.52). Snorting was reported by similar
proportions of male and female IDUs; however, only one individual reported
snorting as the sole route of methamphetamine administration. Most individuals
also reported smoking, injecting, or both. Regardless of gender, methamphetamine
injection, either alone or in combination, was more likely to be reported on a daily
basis compared to smoking and snorting. Daily use by other routes of administra-
tion did not differ by gender.
Associations of Demographics and Sexual Risk
with Methamphetamine Use by Gender
Table 1 displays the associations of demographic and sexual behaviors with
methamphetamine use, stratiﬁed by gender. Among males, younger age and
reporting sexual activity with other males remained signiﬁcantly associated with
use of methamphetamine in the past 6 months when adjusting for variables
signiﬁcant in univariate analyses. Homelessness was only marginally signiﬁcant in
the ﬁnal model. Among females, only age remained signiﬁcantly associated with
methamphetamine use. Of note, compared to their male counterparts, female
methamphetamine users had higher levels of sexual risk and higher proportions of
HIV and syphilis; however, only sex trade involvement had a signiﬁcant interaction
(p=0.05) with gender in its association with methamphetamine use. There were no
signiﬁcant interactions between age and number of casual partners, sex work, or
MSM.
Although MSM and WSW were deﬁned as ever reporting same sex activity due
to the small numbers reporting recent sexual activity (9% and 8%, respectively),
methamphetamine use among men and women reporting same sex activity in the
Any use  Injected Smoked Smoked and  
Injected 
Injected and  
Snorted
Smoked and  
Snorted
Injected, Smoked
and Snorted
*
*
* significant difference in proportion reporting route of administration comparing males to females
FIGURE 1. Proportion of IDUs reporting any methamphetamine use and, among users, proportion
reporting use by route of administration among male and female IDU in Tijuana, Mexico.
POLYDRUG USE AMONG IDUS IN TIJUANA, MEXICO 765T
A
B
L
E
1
F
a
c
t
o
r
s
a
s
s
o
c
i
a
t
e
d
w
i
t
h
c
u
r
r
e
n
t
m
e
t
h
a
m
p
h
e
t
a
m
i
n
e
(
M
A
)
u
s
e
(
a
l
o
n
e
o
r
i
n
c
o
m
b
i
n
a
t
i
o
n
)
a
m
o
n
g
I
D
U
i
n
T
i
j
u
a
n
a
,
M
e
x
i
c
o
,
s
t
r
a
t
i
ﬁ
e
d
b
y
g
e
n
d
e
r
M
a
l
e
s
(
N
=
8
9
8
)
F
e
m
a
l
e
s
(
N
=
1
5
8
)
N
o
M
A
A
n
y
M
A
O
R
(
9
5
%
C
I
)
A
O
R
(
9
5
%
C
I
)
N
o
M
A
A
n
y
M
A
O
R
(
9
5
%
C
I
)
A
O
R
(
9
5
%
C
I
)
N
(
%
)
N
(
%
)
N
(
%
)
N
(
%
)
A
g
e
>
3
5
1
9
4
(
6
7
)
2
9
2
(
4
8
)
0
.
5
6
(
0
.
3
4
–
0
.
6
1
)
0
.
4
6
(
0
.
3
4
–
0
.
6
2
)
2
3
(
7
4
)
5
0
(
3
9
)
0
.
2
2
(
0
.
0
9
–
0
.
5
4
)
0
.
2
3
(
0
.
0
9
–
0
.
6
0
)
M
e
d
i
a
n
a
g
e
(
I
Q
R
)
3
9
(
3
3
,
4
6
)
3
5
(
3
0
.
5
,
4
0
)
a
–
–
4
0
(
2
9
,
4
6
)
3
3
(
2
7
,
3
9
)
–
–
H
i
g
h
s
c
h
o
o
l
e
d
u
c
a
t
i
o
n
1
3
2
(
4
6
)
2
3
1
(
3
8
)
a
0
.
7
3
(
0
.
5
5
–
0
.
9
7
)
–
1
4
(
4
5
)
6
1
(
4
8
)
1
.
1
2
(
0
.
5
1
–
2
.
4
7
)
–
M
o
n
t
h
l
y
i
n
c
o
m
e
>
3
,
5
0
0
p
e
s
o
s
1
2
3
(
4
4
)
2
7
3
(
4
6
)
1
.
0
9
(
0
.
8
2
–
1
.
4
4
)
–
6
(
2
0
)
4
8
(
3
8
)
2
.
4
9
(
0
.
9
5
–
6
.
5
4
)
–
H
o
m
e
l
e
s
s
3
3
(
1
1
)
1
0
5
(
1
7
)
a
1
.
6
3
(
1
.
0
7
–
2
.
4
7
)
1
.
4
8
(
0
.
9
7
–
2
.
3
4
)
0
(
0
)
8
(
6
)
–
–
L
i
v
e
i
n
r
e
d
l
i
g
h
t
d
i
s
t
r
i
c
t
9
1
(
3
1
)
2
0
0
(
3
3
)
a
1
.
0
7
(
0
.
7
9
–
1
.
4
5
)
–
1
3
(
4
2
)
7
9
(
6
2
)
2
.
2
8
(
1
.
0
3
–
5
.
0
6
)
–
≥
2
c
a
s
u
a
l
p
a
r
t
n
e
r
s
(
p
a
s
t
6
m
o
n
t
h
s
)
2
6
(
9
)
6
9
(
1
1
)
a
1
.
3
2
(
0
.
8
1
–
2
.
1
5
)
–
4
(
1
3
)
2
3
(
1
8
)
1
.
4
9
(
0
.
4
4
–
5
.
0
7
)
–
M
S
M
/
W
S
W
(
e
v
e
r
)
5
3
(
1
8
)
1
8
0
(
3
0
)
1
.
8
9
(
1
.
3
4
–
2
.
6
8
)
1
.
8
9
(
1
.
3
7
–
2
.
6
9
)
9
(
2
9
)
4
7
(
3
0
)
1
.
0
4
(
0
.
4
7
–
2
.
3
2
)
–
S
e
x
w
o
r
k
(
p
a
s
t
1
2
m
o
n
t
h
s
)
2
1
(
7
)
4
3
(
7
)
a
0
.
9
8
(
0
.
5
5
–
1
.
7
3
)
–
1
0
(
3
2
)
6
5
(
5
1
)
2
.
4
0
(
1
.
0
1
–
5
.
7
2
)
2
.
2
0
(
0
.
8
7
–
5
.
5
9
)
S
y
p
h
i
l
i
s
(
≥
1
:
8
t
i
t
e
r
a
t
b
a
s
e
l
i
n
e
)
1
4
(
5
)
3
7
(
6
)
a
1
.
2
8
(
0
.
7
1
–
2
.
3
0
)
–
3
(
1
0
)
2
2
(
1
7
)
1
.
9
6
(
0
.
6
5
–
5
.
5
6
)
–
H
I
V
7
(
2
)
2
4
(
4
)
a
1
.
6
7
(
0
.
7
0
–
3
.
6
5
)
–
3
(
1
0
)
1
3
(
1
0
)
1
.
0
7
(
0
.
2
4
–
4
.
8
0
)
–
B
o
l
d
p
G
0
.
0
5
;
b
o
l
d
i
t
a
l
i
c
s
p
G
0
.
1
0
a
S
i
g
n
i
ﬁ
c
a
n
t
l
y
d
i
f
f
e
r
e
n
t
c
o
m
p
a
r
i
n
g
m
a
l
e
(
r
o
w
3
)
t
o
f
e
m
a
l
e
(
r
o
w
7
)
m
e
t
h
a
m
p
h
e
t
a
m
i
n
e
u
s
e
r
s
RUSCH ET AL. 766past 6 months were both high compared to those not reporting recent same sex
activity (83% vs. 66% for MSM and 92% vs. 79% for WSW).
Associations of Sexual Risk and Methamphetamine Use
by Route of Administration and Gender
Table 2 displays the factors associated with methamphetamine use by route of
administration. Among males, reporting injection as the sole route of methamphet-
amine administration, whether alone or in combination with cocaine or heroin, was
associated with younger age, being homeless, having sex with other men and testing
HIV positive. Smoking methamphetamine was associated with lower education and
was inversely associated with being homeless. Those that reported both injecting
and smoking methamphetamine were signiﬁcantly younger. Very few reported only
snorting and injecting or only snorting and smoking; however, those reporting all
three routes of administration were signiﬁcantly younger, more likely to report >2
casual sex partners, having sex with other men, and sex work.
Table 3 shows the factors associated with speciﬁc routes of methamphetamine
administration among females. Multiple stratiﬁcations by route of administration
resulted in small sample sizes. However, similar to males, injection as the sole route
of administration was associated with younger age, being homeless, and testing HIV
positive at baseline. Smoking as the sole route of methamphetamine administration
was associated with a higher income. Women reporting both smoking and injection
of methamphetamine were more likely to report sex work. Very few women
reported snorting methamphetamine (snorting and injecting, N=2; smoking and
snorting, N=5; injecting, smoking, and snorting, N=8).
DISCUSSION
In our study of IDUs from Tijuana, we observed differences in the prevalence and
routes of administration and the sociodemographic proﬁle of methamphetamine use
by gender. Although methamphetamine use was highly prevalent, over three
quarters of females reported using methamphetamine in the last 6 months,
compared to two thirds among males. Injection of methamphetamine, whether used
alone or in combination with another substance, was more often reported by male
IDUs, whereas smoking methamphetamine was more often reported by female IDU.
While younger age was associated with methamphetamine use for both men and
women, homelessness and history of homosexuality/bisexuality were associated with
use among males, while sex work was associated with use among females. Among
male IDU, speciﬁc sexual risk proﬁles emerged when exploring methamphetamine
use by route of administration: reporting a history of MSM was associated with
injection of methamphetamine, while more casual sex partners and recent sex work
were uniquely associated with reporting multiple routes of methamphetamine
administration.
While most studies of substance using populations indicate a higher prevalence
of use among males, prevalence estimates of methamphetamine use in the USA
indicate comparable rates by gender.
3,14,15,36 In the present study, female IDUs in
Tijuana had an even higher prevalence of use compared to males, a ﬁnding that has
also been noted among male and female substance users entering drug treatment
programs in Los Angeles.
36 The higher prevalence of use among females may be
driven in part by use among female sex workers—among IDU who reported never
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RUSCH ET AL. 768trading sex, females still have a higher prevalence of use compared to males
although the difference is decreased and no longer signiﬁcant.
The particularly high levels of methamphetamine use compared to other studies
are noteworthy. In this population, daily methamphetamine injection was reported
by nearly 20% of daily heroin injectors. While increases in methamphetamine use
among injectors have been seen, the level of use tends to be lower, with one review
from Australia estimating 10% of regular injectors reporting daily use of
methamphetamine, regardless of route of administration.
37,38 In a number of studies
carried out to examine polydrug use and drug use trajectories over a 10-year cohort,
methamphetamine use was common although used at much lower frequencies
(average 1.5 days in past month).
39 Despite no linear trends in use of other drugs
over time, high-level heroin users showed higher levels of cocaine use in later years
(4+ years injecting).
39 It has also been reported that while earlier initiation of
methamphetamine in the sequence of lifetime drug use was associated with
experimental motivations (i.e. to have fun, to enhance sex), later initiation was
associated with using methamphetamine as a substitution for other substances.
40
Historically, availability and cost have been examined as predictors of expanded
polydrug use or primary drug substitution.
41–43 The impact of availability is clearly
noted when comparing IDU in Tijuana to IDU in Ciudad Juarez, to the east. In
Ciudad Juarez, heroin injectors reported very little methamphetamine use; instead,
cocaine was the main secondary drug used along with heroin.
32 In contrast,
methamphetamine use has become increasingly common in Tijuana, which is
situated on a major methamphetamine drug trafﬁcking route.
29 In-depth interviews
among IDU in Tijuana pointed to the perceived cost–beneﬁt of mixing heroin with
cheaper substances, such as methamphetamine.
32 These ﬁndings, combined with the
higher availability of methamphetamine as opposed to cocaine in the Tijuana region,
could explain the higher levels of polydrug use in our population, as the majority
were long-term injectors.
The differences we observed in the routes of methamphetamine administration
by gender may be explained by motivations for use. Studies examining motivations
TABLE 3 Risk factors associated with speciﬁc routes of methamphetamine use among 158
female IDU in Tijuana, Mexico
Inject (alone/
combination) (N=35) Smoke (N=42)
Inject and smoke
(N=35)
OR (95% CI) OR (95% CI) OR (95% CI)
Age >35 0.38 (0.17, 0.86) 0.95 (0.47, 1.93) 0.84 (0.39, 1.79)
High school education 0.91 (0.43, 1.94) 1.15 (0.57, 2.33) 0.91 (0.43, 1.94)
Monthly income >3,500 pesos 0.58 (0.25, 1.34) 2.58 (1.24, 5.37) 1.03 (0.46, 2.28)
Homeless 6.67 (1.51, 29.5) 0.38 (0.05, 3.18) 0.49 (0.06, 4.10)
Live in red light district 1.76 (0.80, 3.92) 0.94 (0.46, 1.92) 1.50 (0.69, 3.28)
≥ 2 casual partners (past
6 months)
0.56 (0.18, 1.75) 1.48 (0.61, 3.62) 2.02 (0.81, 5.01)
WSW (ever) 1.31 (0.59, 2.92) 0.79 (0.36, 1.74) 1.11 (0.49, 2.50)
Sex work (past 12 months) 0.91 (0.43, 1.94) 1.15 (0.57, 2.33) 2.62 (1.19, 5.73)
Syphilis (≥1:8 titer at baseline) 0.86 (0.30, 2.48) 0.85 (0.31, 2.30) 2.31 (0.92, 5.82)
HIV (baseline) 3.14 (1.08, 9.16) – 1.68 (0.54, 5.21)
Bold pG0.05; bold italics pG0.10
POLYDRUG USE AMONG IDUS IN TIJUANA, MEXICO 769for methamphetamine use have found sexual motivations to be highly prevalent
among both males and females.
13,18,20 Qualitative research among both MSM and
heterosexual populations has highlighted methamphetamine use as a way to
facilitate sexual encounters, avoid unpleasant emotions or physical discomfort,
and to increase libido.
44–47 However, female methamphetamine users may have
additional motivations for use of this drug, including the desire to lose weight, and
to increase energy.
7 In a study from San Diego, CA, methamphetamine use among
females was strongly tied to depression, self-esteem, social stigma, and levels of use
in social networks.
24 An earlier study of female sex workers in Tijuana, Mexico
indicated methamphetamine was used by the women to stay awake during work
hours,
48 supporting our ﬁnding that methamphetamine was more commonly used
among FSWs. The association of methamphetamine use and sex work among
females has been seen in other populations as well.
49
The association observed between reporting a history of MSM and metham-
phetamine use was expected, as sexual motivations and sexualized contexts are
more often reported among MSM. Methamphetamine use has been commonly
reported to occur during circuit parties, at bathhouses, sex clubs, and for ‘marathon
sex’ encounters.
19,50–52 A qualitative study of substance using MSM in San
Francisco found that the majority reported using cocaine in social party settings,
and methamphetamine in sexual settings.
18 Although unprotected intercourse was
not examined in this analysis due to the low number of participants reporting recent
sexual activity, other studies have found methamphetamine to be associated with
increased unprotected anal intercourse among MSM,
5,53,54 highlighting the
potential importance of methamphetamine use in sexual contexts and increased
risk of HIV/STI transmission.
Less surprising than the high prevalence of use among females compared to
males was the observation that injection was a more common route of admin-
istration among males, while smoking was most common among females. Again,
this is not unlike observations of the patterns of crack cocaine use in the USA, which
have pointed to high rates of smoking among female sex workers.
13,26,55 The ﬁnding
that females are more likely to report smoking while males are more likely to report
injection of methamphetamine concurs with other research among methamphet-
amine using populations.
25 When comparing routes of methamphetamine admin-
istration by gender, it is important to note that the majority of female and male IDUs
were daily injectors of some substance—typically heroin—suggesting that while
males may be using methamphetamine in the context of their regular injection
routine, females may be using in separate scenarios, such as prior to sex work as
discussed above.
Although only a small proportion reported snorting methamphetamine, this
route of administration was only reported in conjunction with smoking and/or
injecting. Multiple routes of administration was associated with more potentially
risky sexual behaviors, including a history of MSM, recent sex trade, and more
casual partners and is consistent with previous studies examining non-injection
methamphetamine use and sexual risk.
4,10,56 As snorting methamphetamine was
typically reported at lower frequencies, this route may indicate speciﬁc use in sexual
settings (i.e. with MSM partners and sex trade clients) where injecting may not be
the norm for the sexual partner.
Although we did not observe an association between methamphetamine use and
HIV infection, overall, methamphetamine injection was signiﬁcantly associated with
HIV. This may be related to the increased frequency of injection and injection-
RUSCH ET AL. 770related risks of HIV transmission or it may reﬂect exposure to higher risk injection
networks. Despite that fact the other routes of methamphetamine administration
were not associated with HIV, associations were seen with greater numbers of casual
partners, sex work, and a history of MSM, suggesting that there is the potential for
increased transmission among this subgroup. Prospective studies may provide better
estimates of risk associated with speciﬁc combinations of substance use and routes
of administration that were not able to be disentangled in this analysis.
There are several limitations to this study. The relatively low number of male
participants who reported recent sexual activity, and the low number of female
participants overall, precluded more sophisticated analyses of sexual partner types
and condom use. Lower levels of recent sexual activity are not wholly surprising in
an older cohort of mainly heroin using IDU; however, the high prevalence of
methamphetamine use, which is typically associated with sexual activity, does raise
questions about the generalizability of these ﬁndings. However, it is possible that the
male IDUs in this study were not primarily using methamphetamine to seek sex
partners, as some US studies of MSM suggest,
19,57 but for other reasons that
warrant exploration in future studies. As this analysis was based on baseline data,
the associations are not causal, but do indicate subgroups of the substance using
population which may merit more speciﬁc attentions. Finally, despite efforts to
increase the female sample size through RDS methods, the overall number of female
participants remained low and did not allow sufﬁcient power to detect signiﬁcant
differences in the demographics and behaviors associated with speciﬁcr o u t e so f
methamphetamine administration. It was known from previous qualitative work that,
with respect to buying and using drugs, women tended to stay closer to home, often
buying from the same person and using with friends in their own neighborhood.
58
This differed from the men who often reported a range of drug sources and drug using
locations, including ‘picaderos’ (shooting galleries) and other public locations.
58 Thus,
while the study site was centrally located and outreach was used to enhance
enrollment and follow-up, it may be that women were less likely to venture out of
their own areas to enroll in the study, even if they received RDS coupons.
Geographically speaking, the sample of IDU recruited, while concentrated in
and around the Zona Roja, the ‘red light’ district, was still representative of IDU in
Tijuana. The Zona Roja is well known to be an area with high levels of drug use,
and therefore the concentration of participants from this area was not surprising.
However, in total, participants represented 147 different deﬁned neighborhoods
(approximately 20%) from areas all across Tijuana.
Methamphetamine use in this cohort of IDUs from Tijuana, Mexico is highly
prevalent, and routes of administration were shown to differ signiﬁcantly by gender. In
a cohort of regular injectors, both injection and sexual risk for HIV must be addressed.
Methamphetamine, which has often been linked to sexual environments and increased
risk behaviors, was found to be associated with MSM, and, when snorted, with
increased casual partners and recent sex work among male IDUs. The potential for
increased unprotected sexual activity among methamphetamine using male IDUs is
therefore present and regardless of self-identiﬁed sexual orientation, safe sex messages
regarding both male and female sex partners and clients may be important to
disseminate among male IDUs. Among females, smoking methamphetamine was the
most prevalent form of use and was associated with sex work, potentially motivated by
a need to maintain energy through a work shift. While not directly linked to sexual
motivations, prolonged use and dependence may increase FSWs risk behavior with
clients. While substance use in general may be seen as a factor contributing to HIV
POLYDRUG USE AMONG IDUS IN TIJUANA, MEXICO 771and STI risk, different substances may be used in different contexts and with
different motivations. Analysis of the speciﬁc drug combinations and routes of
administration may help to shed light on the situations in which decisions that
affect an individual’s risk are made. Although this cohort was primarily a heroin-
injecting cohort, the gender-speciﬁc routes of methamphetamine administration
reported in this paper suggest that understanding these differences is critical to the
design of future interventions. Further investigation of the context of methamphet-
amine use among gender-speciﬁc subgroups is therefore warranted to direct the
implementation of appropriate interventions among male and female IDU.
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